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Transition of the production of cereals, the yield of cereals,  the total 
population, the total area equipped for irrigation and the area of arable 
land/permanent crops in the world
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実に行うこと」が明記された（United Nations Environment 
Program，1992）。 
この地球サミット以降，21 世紀の持続可能な開発には
適切な水資源管理の実現が課題である，という認識が国
際社会の中で広まり，1996 年には，地球規模で深刻化し
つつある水資源問題の解決策を見出すために，世界的な
水政策のシンクタンクである「世界水会議」が設立され
た（国土交通省，2003）。 
 地球サミット開催 10 年後の 2002 年には，南アフリカ
のヨハネスブルグに世界 191 カ国の代表が参集し，「持続
可能な開発に関する世界首脳会議（ヨハネスブルグ・サ
ミット）」が開催された。ここで採択された，持続可能な
開発を進めるための各国の指針となる「実施計画（Plan of 
implementation）」には，灌漑を含む水資源の開発に関し
て，「経済および社会開発の基礎となる天然資源の保護と
管理を達成するため，持続可能な水利用を促進すること」
が明記された（外務省，2002）。 
さらに 2003 年には，上述の世界水会議が主催して，
世界の水に関わる政策決定者，学識経験者，技術者，企
業，NGO などさまざまな立場の人々が一堂に会し，将来
の水問題の解決について議論する「第 3 回世界水フォー
ラム」が，日本の京都で開催された。同フォーラムに合
わせて開催され，170 カ国・地域が参加した閣僚級国際
会議では，「閣僚宣言」が採択され，「限られた淡水資源
および環境に対する圧力が増大しつつあることを懸念す
る」とともに，「持続的ではない水管理を削減し，農業用
水の効率性改善のためにあらゆる努力を行うべきである」
ことが表明された（国土交通省，2003）。 
 このように，世界では，人口増加に合わせて増大する
水需要には，環境への圧力が懸念される新規の水資源開
発よりも，既存の水利用の効率性改善に重点を置くこと
によって対応し，持続可能な水利用を促進することが目
指されている。特に，農業用水は世界の水使用量の 7 割
を占める（FAO，2010）ことから，その効率性改善と持
続的な水管理が強く求められる状況となっている。 
 ここで，アジアモンスーン地域の開発途上国における
水資源開発の状況を，新規の大規模ダム建設を事例に見
ると，上述した環境問題に加え，開発が進んだ結果，ダ
ム適地が減少し建設コストが上昇するとともに
（Yudelman，1989），緑の革命の成功などによって穀物
価格が低下し，投資効率が悪化したことから，ダムの建
設数は 1970 年代後半を境に減少に転じた（Barker and 
Molle，2004）。 
Fig.7 は，アジアモンスーン地域の開発途上国のうち灌
漑面積が大きな 5 カ国について，灌漑面積の伸び（対前
年比）を 1999 年から 10 年間示したグラフである。なお，
この 5 カ国で，同地域の開発途上国の灌漑面積の 9 割以
上を占める。 
このグラフから分かるように，アジアモンスーン地域
の開発途上国では，灌漑面積の伸びは鈍化傾向にある。
その原因は，上述したように水資源開発が限界状況に達
した結果，灌漑面積を拡大する新規の灌漑プロジェクト
が抑制されたことなどであると考えられる。 
このように，灌漑は増え続ける世界人口に食糧を供給
し，経済・社会の発展を支えるために必須なものである
が，その面積を拡大する「開発」局面は終わりを迎え，
現在では，既存の施設の機能を十分に発揮させ，それを
持続させる「水管理」に重点が移っている。 
 
３ 水利用の効率と持続性の向上を目指した取り組
み－PIM の導入－ 
これまでアジアモンスーン地域の開発途上国におい
て灌漑面積が拡大してきたのは，国際援助機関から支援
を受けた途上国政府が，大規模灌漑プロジェクトなどを
発案・実施してきた結果である（Faures and Mukherji，
2009）。 
国際援助機関による支援の実績を，1944 年に設立され
た世界最大の開発援助機関である WB（世界銀行）につ
いて見ると，WB では 1950 年から 1993 年までの融資総
額の 7％に相当する 310 億ドルを灌漑分野に融資し，そ
のうち 4 割程度がアジアモンスーン地域に向けられてい
る（WB，1995）。また，1966 年に設立されたアジア地域
データ）FAO (2011) 
 
Fig.7 アジアモンスーン地域の開発途上国における 
灌漑面積の伸びの推移 
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　３　結果
　　ａ　設立支援開始前の水配分，水利施設，農民水管
理組織の状況
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?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
WUG??????????????????????
?????????????????????????
???WUG???????????????????
WUG??????????????????????
??? IWUG???????????????????
??Shioda and Onimaru?2007???????
Fig. 9?WUG? IWUG?????
Procedure for establishing WUGs and an IWUG
 
??Shioda and Onimaru?2007??????? 
 
????????? SMWM ?????? ??????????
01????
WUG ?? WUG Y ?? WUG X01????WUG ??????????? ???????????
??????????? 01????WUG ???????????02????WUG 
01????
 ?????????? ??????????
 
01????
WUG 
02????
WUG 
IWUG
03????
WUG 
04????
WUG 
05????
WUG 
06????
WUG 
 
01????
WUG ?? WUG X?? WUG Y 
IWUG 
???????????????????????????? 277
?????????
???2???3?????????????????
?????????????????????????
???2000???????????????????
（4）水管理の費用を「組合費」として徴収
????????????????????????
??????????????????????????
?????????????????????????
????chonla prathaan???????????????
????????????chon?la?????????
????????prathaan?????????????
??1997???????????????RID??????
??????? Royal???????????????
????
???????????MWMS?????????
?????????????????????????
??????PIM????????????????
???????Water fee???????????????
?????????????????????????
??????????????
????????????????????????
??WUG?IWUG??????Membership fee????
??????????????????????
（5）IWUGに監事を設置
???? RID????????? IWUG??????
?????????????????????????
??????????????????????????
????MWMS????????IWUG?????
??????????????IWUG????????
?????????????????????????
????????
（6）農民の決定を尊重
RID??????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
??RID?????????????????????
?????????????WUG?IWUG?????
????????
（7）水配分における役割分担を明確化
18R?????? IWUG??????????RID
?????????????????????????
???????????
????????????????????????
??????????????????????? 3????
????MWMS?????????????????
?? IWUG?WUG?RID?????????????
???????????????Table 4??????
????????2001??
????????? 18R?????????????
?????????????????????????
?????????????????????????
?????????????????????????
????????????RID???????IWUG?
???????????
????????????????????????
?????????????????????????
????????????????????? RID??
?????????
????????????????????????
?????????????IWUG?????????
????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
??????????????????????????
??????????????WUG?????????
（8）水配分に関する役割分担の実践方法
????????????????????????
?????????????????????????
????????????????????????
?????????????????????IWUG?
WUG??????????????????????
???????????2001??
??????????MWMS??????????
??????????????????????
? ???? 18R???????????????????
???????????????? RID?????
????MWMS???IWUG? RID???????
???????????WUG??????????
?????????????WUG????????
? IWUG??????????
? ????????????? 18R????????
????????????????????????
????????????????????????
???MWMS???????? 18R???????
?????????????18R?????????
???????
??????
????? 18R ????
?? IWUG?RID?? WUG
?? RID?? WUG
?? IWUG WUG
Table 4???????? IWUG?WUG?RID???????
Roles of IWUG, WUG and RID for water distribution
??????????? 51???2012?278
???????????????RID???????
????????????????????????
? ????????? 18R???????RID???
????????????????????????
??????????????????MWMS???
????????????????????????
????????????????????????
????????????????
　　ｃ　設立支援の実践
????????????????????????
??????????
（1）農民意向調査の実施
MWMS?? 7???? 1999? 10???18R???
? 4?????????4??WUG????????
?? 132???? 81??????WUG?IWUG???
??????????????????????????
??????????????????????JICA?
1999??
（2）WUG，IWUGの設立に向けた集落説明会の開催
????????????2000? 5? 6???18R
?????? 2???? 7???????????18R
?????????????????????????
?WUG???WUG????????????????
??????RID?????WUG?????????
????????????????????WUG??
?????????????????????????
????????????????????IWUG??
?????????????????????????
???????
（3）IWUGの設立に向けた準備
IWUG??????????????2000? 7???
18R???? 7??????????????????
????????????????????? IWUG
???????????????????? IWUG?
?????????????????????????
????????????????
2000? 7? 12?????????? IWUG????
?????????? 1??????????RID??
??????????? IWUG??????????
????????????RID????????????
IWUG??????????????????2001? 1
? 3???18R???????? 2?????????
???????????????????? IWUG?
?????????????????????????
?????????????????????????
???????? IWUG?????????????
????????????????????
（4）WUG，IWUGの設立
?????????????? 14?WUG????
????????????????????? 7??
??WUG??????2001? 6???18R????
?????????????????????? IWUG
??????????????????? IWUG??
?????????????????????? 5??
?? rai???1????? 3??1rai? 0.16ha???
??????????????????????14?
WUG? 7????WUG??????? IWUG???
???????Fig. 10??
???IWUG???????????? 2?????
?????Fig. 11??
　　ｄ　設立支援の問題点
18R??????WUG?IWUG?????????
????????????????????
（1）顕在化した上下流問題
IWUG????? 18R?????????????
????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
18R???????????????????????
??????????? 10km???????????
?????????????????????????
Fig. 10?18R???????WUG????
Location of the WUGs in the 18R area
3km 0
WUG??? 
WUG?????? WUG????
N
????????????????????? 18R????? 7L
02???? WUG
04???? WUG
06???? WUG
08???? WUG
14???? WUG?? WUG 2?? WUG 6 01???? WUG
03???? WUG
05???? WUG
07???? WUG
09???? WUG
11???? WUG
13???? WUG ????? 8L ?? WUG 1 ?? WUG 3 ?? WUG 5?? WUG 7 ??????????? 3?????
???????????10????WUG12???? WUG?? WUG 4
???????????????????????????? 279
????
?????IWUG????????????????
?? 18R????????????????????
?????????????????????????
???????????????????????
MWMS????????????????????
????????????????????IWUG??
???????????? 1????????????
?????????????
（2）活動を保障する法制度の不備
???????????????????????
????????????Field Dikes and Ditches Act;?
People’s Irrigation Act;?State Irrigation Act;?Cooperatives 
Society Act???????????????????
?????????????????18R?????
WUG?IWUG??????????????????
?????????????????????????
?????????????????????????
?????????????????????????
???????????????IWUG???????
??????????
??ｅ　設立後の IWUG，WUGの活動状況
2001? 6?? IWUG????????IWUG?WUG
????????????????????
（1）設立 9ヶ月後（2002 年 3月）の状況
2002? 3?????18R????????????
??????????????? IWUG?WUG???
????????????
?  2000? 7?????? IWUG???????? 1?
8?????IWUG??????? 1???????
????????????????????????
????????????????????????
???????????????
? Ⅳ .3.b.?4??????????????????
????????????????????????
??IWUG?WUG???????????????
???
? ?WUG???????WUG??????????
????????????????????????
?????????
????????????????????????
?????????????????????????
?????????????????????????
? IWUG?WUG??????????????????
（2）設立 1～ 3年後（2002 ～ 2004 年）の状況
Table 5??IWUG?????????? 3???2002
? 2004??????WUG??? 14?WUG????
??????????????????MWMS???
Fig. 11?18R?????? IWUG????
Organization chart of the IWUG in the 18R area
 ?? ?????? ?????? ?????? ?????? ???2??
???????? ?????????????? 
??? ??? ? 1??? 
02???? WUG 01???? WUG 
06???? WUG 04???? WUG 
08???? WUG 
? 2??? 
05???? WUG03???? WUG
09???? WUG07???? WUG
10???? WUG
12???? WUG
? 3??? 
13???? WUG11???? WUG?? WUG 1 14???? WUG?? WUG 2 ?? WUG 3 ?? WUG 4 ?? WUG 6 
? 4??? ?? WUG 7 ?? WUG 5 
??????????? 51???2012?280
????????????????????? 5???
? 2004? 3?????????Table 5? 2004?????
MWMS??????????????????????
3???? 75????????????????
50????????????????????????
?????????Shioda and Onimaru?2007??
???IWUG??????????????????
?WUG?????????????????????
??????????????????????????
（3）設立 5年後（2006 年）の状況
Teamsuwan et al.?2010???2006?????? 18R?
?????????????????????????
?????????????????????????
?????????????????????????
????????IWUG??????????????
?????????????????????????
??????????????????18R???
IWUG???????WUG? IWUG???????
?????????????????????????
????
（4）設立 8年後（2009 年）の状況
??????????2009? 10? 11???18R?
????????????????????????
????????????18R????????? 18R
???????????????????? 25???
??????? 2,770ha????????IWUG????
? 691????????RID?2009?????IWUG??
RID???????????????????????
????????????WUG??????????
???????????????? 18R??????
?????????????????????????
?????????????????????????
???????????????????IWUG???
?????????????????????????
?????
?????????????? 8??????????
????????????????IWUG??????
??????????
　４　考察
　　ａ　組織が持続的に機能する仕組みとしてのWUG
と IWUGの同時設立
18R??????????????????????
??????????????????????????
?????????????????????????
??????????????WUG????????
??????????????? IWUG????????
????2007???PIM???????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
??????????????????????
??????????18R???????????
?????????????????????????
WUG??????????????????????
?????????????????????????
?????????????????????????
??WUG????????????? IWUG????
??????????????IWUG????????
?????????????????????????
???????????????? 18R??????
???????IWUG???????????????
?????????????????? RID?????
??? RID???????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
???????????????????? 8????
??????IWUG????????????????
??????????????????????
???WUG? IWUG??????????????
?????????????????????Ⅳ．3．b．
?3????????????????WUG?????
?????????????????????????
????????????????????? IWUG?
????????????IWUG??????????
????????????????????????
WUG????????WUG???????????
??????????????????WUG????
?
????
???
???
2002 77.2
2003 70.5
2004 76.6
3???? 74.7
? 1?????14?WUG?????? 330???????
816ha???????
? 2?Shioda and Onimaru?2007???????
Table 5?IWUG???????????????
Collection rates of the membership and O&M fees of the IWUG
(based on the amount of money)
???????????????????????????? 281
?????????????????????????
?????????????WUG?????????
??????????
????????????????????????
?????????????????????????
????????????????????
????????????2007??????????
??????????? 1?????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
???????????????????????
????????????????????????
?????????????????????????
?????????????????????????
?????????
　　ｂ　チャオプラヤデルタにおける農民水管理組織の
支援方針
18R??????WUG?IWUG?????????
???????PIM?????????????????
?????????????????????????
???????????????
?? 1?  ???????????? 1??WUG??
????
?? 2?  ????????????????WUG?
????WUG??????
?? 3?  WUG? IWUG????????
?? 4?  ????????????????????
?? 5?  IWUG?????????
?? 6?  ???????????
?? 7?  ?????????????Table 4???
??????????
?? 8?  ????????????????????
????????????????????
??????????????????
????????????????????????
?????????? 2????????????
?? 9?  ????????????????????
??????????
?????? 18R???????????????
?????????????????????????
???Fujiki et al.?2001???????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
???????2007??
????????????????????????
?????????????????????????
????????????????????
????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????2003??
?????????????????????????
?????????????????????????
????IWUG??????????????????
?????????????????????????
?????????????????????????
????????????
方針 10? WUG?IWUG?????????????
???WUG?IWUG??????????
???????????????????
WUG?IWUG???????????????????
?????????????????????
? ??????????????WUG?IWUG???
??????
?  WUG?IWUG?????????????????
??????????????
???MWMS?????????????????
???????WUG?IWUG???????????
?????????????????????????
?????????????????????????
????????????????????????
?????????????????????????
WUG?IWUG??????????????????
?? 2???????
? ??????????WUG?IWUG???????
??????????? RID??????????
???????
? ??????????WUG?IWUG???????
?????????????? RID???????
??????????
??? 10???????????????????
?????????????????????????
????????????? 18R?????????
??????????????????WUG?IWUG
????????????????????
　５　本章のまとめ
MWMS???? 18R??????????????
?????????????????????????
???????????
??????????? 51???2012?282
??????MWMS??????????????
?????????????????????????
?????????????????????????
?????????????????????WUG??
????????????????????? IWUG
?????????????????????????
??????????????????????????
????????????????????????
?????????????? 8?????? 2009?
????????????????????IWUG??
?????????????????????????
WUG? IWUG??????????????????
?????????????????????????
???MWMS???????????????
????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
??????????
???????? PIM?????????????
????????????????????MWMS?
???8????? PIM???????????????
??????????
　１　現行の評価手法
??? PIM??????????????????
????????????????????????
????????????????????????
???????ODA????????JICA????
??????1957????????????????
?????????2002?????????????
2008b?? 
??????????? 2008???????????
???????????????JICA???????
??????????????????????????
??2004??????????????????????
??? 5?????????????????????
????????????? 3??????????
?????????????????????2010?
6?????????????????????2010??
?? 3??????????????????
?????? 5?????Ⅱ．2????????
OECD? DAC??????????????????
?????????????????????????
?? 5??????????????????????
??Ⅰ．2????????????????????
4????????????????????????
??????????????????????????
?????????????????????????
?????????????????
Fig. 12????????????????????
?????????????????????????
?????????????????????????
???????????????? 4?????????
????????????????????????
?????????????????????????
???????????Fig. 13??????????
???????????????Project Design Matrix: 
PDM????????
PDM???????????????????????
?????????????????????????
??????????????????????????
?????????????????????????
?????????????????????????
??????????????????????????
??????????????????????????
A t????????????PDM?????????
?????????????????????????
???????????????????????
????????????????????????
????????????? 5???????????
????????????Fig. 14??????????
?????????????????????????
Ⅴ 日本型 PIM支援プロジェクトにおける自
立発展性の評価の現状分析
??  ?????????????????????2004???
????
Fig. 12???????????????
The framework for evaluation and the ﬂow of evaluation survey
???????????????????????2004??????? 
 
?  ?????????????? ? ?? 5 ?????????? ???????????????????
???????? ??????????????? ?PDM??? ??????? ?????????? ?????? ????? ????????? ??? 5??????????? ????????????? ??????????? ???????????? ??????? ??????????????????? 
???????????????????????????? 283
????PDM???????????????????
?????????????????????????
?????????????????????????
?????????????????
????? 5???????????????????
?????????????????????????
???????? 5????????????????
?????????????????????????
??????????????????
?????????????????????????
????? 5???????????????????
?????????????????????????
?????????????????????? 
　２　方法および対象
　　ａ　現状分析の方法
??????????? 3????????????
?????????????????????????
???
????????????????????????
PDM?????????????????????
PDM??????????????????????
?????????????????????????
??PDM?????????????????? PIM
?????????????????????????
?????????????????????????
???????????? JICA??????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
????
????????????????????????
??Counterpart: C/P????????????????
???????????????????????? 2
???????????PDM???????????
??????????????????
??? 5????????????????????
?????????????????????????
????????????????????????
PIM???????????????????????
?????????????????????????
?? ???? ????
????
X?????????? ?????? A t?? ???? ??????????
????????
X???? Y????????????? ??????? B ha?? ???? ?????????????
??????????
1.?????????????????
2.????????????????
1.??????????
C???
2.??????? D???
1.??????
2.???????
?????????????
??????
??
1-1.???????
1-2.?????????
?
2-1.?????????
2-2.???????
?
??
????????????????
?????????????????????
??????????????????
????????????????
????????????
????
???????
?????????????2007???????
Fig. 13?PDM??
Example of PDM
??  ?????????????????????2004???
????
Fig. 14???????????????
Example of the format of evaluation grid
5??
??????
???? ??
???
??
???
???
???
???
??
????? ???
???
???
???
?????
?????
???
??????????? 51???2012?284
?????????????????????????
???
????????????????????????
?????????????????????????
????????????????? PIM?????
??????????????????????
　　ｂ　現状分析の対象
JICA??????? 2002????????????
?????????????????????????
??????????????? 2008???????
?????????????JICA?2008??????
????? PIM?????????????????
??????Table 6??????? 8???????
?????????????????????????
??????????? 
????????? 4?????????2008??
????????????????????????
????????Table 6? No.1, 2, 3????????
?????No.5, 6????????????No.4, 7, 8
?????????????????????????
?????????????????????? 5??
??????????????????????????
???????No.4, 7, 8?????????????
??????
　３　結果および考察
　　ａ　プロジェクトの現状把握と検証
（1）PDMの指標
Table 7???? 8??????? PDM???????
?????????????????????????
??Table 7???????????????????
???????????????????????????
????????????????????????????
??????????????????
　（i）指標の相互関係の認識
? .?????????PDM??????????
?????????????????????????
?????????????????????????
?????????????????????
????No.1?????????Table 7????
3???????????????????????
???????????????????????????
?????????????????????????
Table 6?????????????????????
?????????????????????????
?????????????? 3??????????
?????????????????????????
????????
????????PIM??????????????
????Vermillion?1997??????????????
?????????????????????????
?????????????????????????
?????????????????????????
????2002b??
????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
??Fig. 15??
????????????????????????
??1??????????????????????
????????????????????????
　（ii）透明性，公平性，説明責任の実現
????????????????????????
?????????????????????????
????????????????2006?????????
Table 7??????????????????????
1?????????No.4?????????????
?????????????????????
????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
???????????????????
　（iii）水利費徴収率による自立発展性の判断
Table 7????????????????????
??????????????2?????????No.1, 
3?????????????????????? .?
????????WB?1996????????????
?????????????????????????
?????????????????????????
??? 2?????????????????????
?????????????????????????
?????????????????????????
???????????????????????
??????????????????????????
2006???????????????????????
?????????????????????????
?????????????????????????
???????????????
????????????????????????
?????????????????????????
??????????????????????????
　（iv）指標の不統一性
Table 7????????????????????
?????????????????????????
???????????????????????????? 285
???????
????
???? ????????
??
?PIM??????????????
??
???
???
????
? 1?
No.1 1996.11?
2001.11
?F/U? 2??
2001.11?
2003.11?
? ????????????????
????????????????
???
? ????????????????
??????????? 3?
1???
750ha
??
No.2 1999.4?
2004.3
????
2004.4?
2005.9?
? ?????????????????
????????????????
????????????????
??????
? ????????????????
????????????????
????????????????
???? 4?????????????
????????????????
????????????????
??????
1???
2,560ha
?????
No.3 2004.4?
2007.3
? ????????????????
????????????????
????????????????
????????????????
???????
? ????????????????
?????
? ????????????????
?????????????????
? ????????????????
????????????????
??????????
? ?????????????????
????????????????
?????????????
5???
? 289ha
??
No.4 2005.6?
2010.3
? ????????????????
???
? ????????????????
???????
1???
660ha
?????
No.5 2005.6?
2010.6
? ?????????????????
?????????????????
????????????????
????????????????
?????
? ????????????????
????????????????
??????
3???
? 673ha
??
No.6 2006.1?
2009.7
? ??????? 4??????????
?? 4???????????
? ????????????????
????????????????
??????????????
? ??????????????? 4??
????????????????
??????
4???
?? 5?
2,360ha
?????
No.7 2007.6?
2011.5
? ????????????????
????????????????
???????????????
? ????????????????
????????????????
??????????????
? ????????????????
????????????????
???????????????
3???
? 380ha
??
No.8 2007.10?
2010.12
? ????????????????
????????????????
????????????????
???????
? ????????????????
??????????????
? ????????????????
??? 4??????????????
?????
8???
??? 6?
?????
? 1??????????????????????????????????????????????????????????
???????
? 2?F/U????????????????
? 3??????????PIM??????????????
? 4?C/P????????????????????
? 5???????????? OJT????1?? 260ha?????????????????????????3?? 2,100ha??
? 6?8??????????????????????????????????????????
? 7?????JICA?2008???????????????????? PDM?2008????????No.1, 2, 3??????????No.4, 7, 
8??????????????No.5, 6???????????????
? 8?????????????????C/P???????????????PIM??????????????????????
??? 1????
Table 6?????? 2002??????????? PIM????????????2008???????
Outline of JICA technical cooperation projects for PIM after 2002 JFY (as of the beginning of 2008 JFY)
??????????? 51???2012?286
???????
????
??
???????????
??????????????
???????????
???????PIM???????????
????????????????????????
????? ??
????????
????????????????????????????????? ????????
P
IM
???? ?? ?????????????
No.1 ???????????? ? ?
????????????? ?
???????????????? ?
?????? ?
????????????????????? ?
No.2 ??????????????? ? ?
??????????? ?
???????????????????????? ?
?????????????? ?
????????????????????? ?
?????????????? ?
???????????????????? ? ?
No.3 ???????????????????????? ? ?
?????????????? ?
????????????? ? ?
????????????????? ?
??????????? ?
???????????????????? ?
??????????? ?
??????????????????????? ?
??????? ?
No.4 ?????????????????? ? ? ?
?????? ?
?????????????? ?
????????? ?
???????????? ?
?????????????? ?
????????????????????? ?
No.5 ??????????????????????? ? ?
????????????? ?
???????????? ?
????????????????? ?
?PIM???????????????????? ?
PIM????????????????? ?
PIM???????????????????? ?
???????? ?
?????????? ?
????????????????? ?
???????????????????????? ?
No.6 ?????????? ? ?
???????????????????? ?
??????????????????????? ?
??????????????? ?
???????????????? ?
??????????????????????? ?
No.7 ??????????? ? ?
?????????? ?
???????????????????? ?
?????????????? ? ?
???????????????????? ?
????????????? ?
??????????????????? ?
??????????? ?
?????????????????????? ?
????????????????? ? ?
???????????????????????? ?
No.8 ???????????????????????? ? ?
???????????? ?
???????????????????? ?
??????????????????????? ?
??????????????????? ?
??????????????????????? ?
??????????????????????? ? ?
????????????? ?
??????????????????????? ? ?
?????????????????????? ? ?
????????????????????? ?
???????????????????????? ?
???????????????????????? ?
??2008?????????????????????????? PDM??????
Table 7?PDM???????????
Extracted indicators from PDM
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?????????????????????????
?????????????????????????
?????????????????????2003??
?? 8?????????????????????
?????????????????????????
?????????????????????????
??????????????????????
?????????????? PIM???????
???????????????????????????
?????????????????????????
?????????????????????????
????No.6???????????????????
?????No.7??????????????????
??????????????7???????No.2, 3, 
4, 5, 6, 7, 8????????????????????
???????
????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
??????
????PIM?????????????????
?????????????????????????
2007???????????????????????
?????PIM?????????????????
?????????????????????????
??
　（v）総合的な指標の利点・欠点
?????????????????????????
??????????????? .?.? .?7????
??????????????????? 3?????
??????2001??
???????Table 7?????????????
?????????????????????? PIM
?????????????????????????
??????No.5, 6, 7?????
????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
???
（2）評価グリッドの評価設問
Table 8???? 5???????????????
???Table 8????????C/P?????????
?????????????????????????
??????????????????
　（i）社会・文化の視点
????????????????????????
PIM???????????????????????
??????????????????????1999??
???????Table 8????????????????
?????????????? 1?????????No.1?
?????????????????????????
?????????????????????
??????????Ⅱ．1???????????
??????????????????????????
?????????????????????????
????????????????????2002a?????
?????????????????????????
?????????????????????????
??????????
???????1??i??????????????
?????????????????????????
??????????????????????????
?????????????????????????
?????????????????????????
???????????
　（ii）評価設問の設定時期
Table 8?????????????????????
??????????????????? 2??????
???No.5, 6?????????????????????
?????????Table 7? PDM????????
?????????????????????????
??????????????????????????
?????????????????????????
?????????????????????????
?????????????
　　ｂ　評価5項目による価値判断（自立発展性の視点）
Table 9???? 5???????????????
?????????????????????????
（1）ガイドラインの適用限界
?????????????JICA????????
??????????????????????????
?????????????????????????
Fig. 15???????????????
Example of the relationship between indicators
??????????????????? ????????????????????????????????????????????????????????????????????????
??????????? 51???2012?288
???????
????
????
C/P??? 1??
?????
?????
?????????????????????????????
No.1 ????? ? ?
??????????C/P??????? 2? ?
?????????C/P????????????? ?
?????????C/P??????????? ?
????????C/P????????????????? ?
?????????????????C/P??? ?
???????????????????C/P? 1????????????? ? ?
????????????????? ?
????????????????? ?
???????????????????????????????? ?
?????????????? ? ?
C/P????????????? ?
??????????????? ?
No.2 C/P?????????????????????????? ?
????????????C/P??? ?
??????????????????????????? ?
???????????????????? C/P???????????????? ?
???????????????????? ?
??????????? ?
?????????????????? ?
C/P???????????????????????????? ?
?????????????????????????????????????? ?
?????????????C/P???? ? ?
????????? ? ?
??????????????????????????? ?
???????????????????? ? ?
????????????????? ?
???????????????????????? ? ?
???????????? ?
No.3 ???????????????????????????? 3? ?
????????????????????????????? ?
? ????????????????? ?
??????????????????????? ?
? ??????????????? ?
????????????C/P????? ?
? ??????????????C/P????????? ? ?
? ??????????? ?
???????????????????????????????????????????? ? ?
No.5 C/P?????????
???????????
???????????
???????????
????????? C/P?????? ?
???????????????????????? ?
?C/P??????????????????????????
????????????????????
?
?????????????????????????????????????????
????????????????????
? ?
No.6 ??????????????????????????????????????????? ? ?
??????????C/P????????
?????????????????
??????????????????????? ?
??????C/P???????????????? ?
C/P???????????????????????????? ?
?? C/P????????????? ?
??????? C/P??????? ?????????????? ?
? ?????????????????????????????? ?
????????????????????????????? ? ?
??????????????????????????????????? ?
????????????????????????????????????????? ?
???????????????????????????????? ? ?
??????????????????????? ? ?
? 1?C/P???????????????????
? 2?????????????????????????????????????????????????????????
? 3?????????????????????????????
? 4?No.1????????????????????????????????????????????????????
? 5?No.1, 2, 3??????????No.5, 6??????????????
Table 8?????????????????????????????
Evaluation questions on evaluation grid (only related to sustainability)
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????????Table 9?????????????
?????????????????????????
?????????????????No.2? 2??No.3
? 1?????????No.1? 4??No.2? 1??No.3? 3???
???No.1? 1?? 2??No.3? 2??????No.1? 3???
????No.5? 1??????????????
????????????????????????
?????????????????????????
?????????? Table 9???????????
?????????????????????????
?????????????No.1? 2?????????
?????????????????????????
????????????????????No.1? 4??
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????2007??
????????????????????????
??????????????????????????
????????????2004????????? PIM
???????????? PIM??????????
?????????????????????????
?????????????????????????
?????????????????????????
??????????????????????
（2）貢献要因と阻害要因の具体的な分析
Table 9? No.2?????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
??????????????????????????
PIM???????????????????????
?????????????????????????
???
???????
????
????????????? ?????????? 1? ?????
No.1 1? ????????????????????
2? ????????????????????
????????????????????
????????????????????
???????????????????
3? ????????????????????
????????????????????
????????????
4? ????????????????????
????????????????????
????????????????????
??
1? ????????????????????
????????????????????
?????
1? ?????????
??????????
?PIM????????
??2????????
??????
No.2 1? ????????????????????
????????????????????
????????????????????
????????????????
2? ????????????????????
??????????????????
1? ????????????????????
????????????????????
????????????????????
?????????????????????
1? ??????????
?????????
No.3 1? ???????????????????
?????????
2? ????????????????????
????????????????????
????
3? ????????????????????
?????????????????????
????????????????????
????????????????????
??????????????
1? ????????????????????
????????????????????
???????????????????
????????????????????
????
2? ??????????????? NGO??
????????????????????
??????????????
3? ????????????????????
????????????????????
????????????????????
??
1? ??????????
?
No.5 1? ????????? PIM?????????
????????????????????
????????????????????
1? ????????????????????
?????????
1? ?????????
No.6 ?C/P??????????? ?????????? 1? ??????????
?
? 1????????????????????????????????????????????????????
? 2?No.1, 2, 3??????????No.5, 6??????????????
Table 9???????????????????????????????PIM??????????????
Evaluation result on sustainability of PIM; hindering or contributing factors on PIM; evaluation result on PIM
??????????? 51???2012?290
????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
????
????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????
　　ｃ　提言の策定，教訓の抽出とフィードバック
Table 10???? 5????????????????
（1）阻害要因と提言の対応関係
????????????????????????
?????????????????????????
???????????????2004???? 5???
?????????????????????????
????????????????????????
Table 9?????????????????????
??????????????????No.1????
??????????????????????????
????Table 10? No.1???????????????
??????????
????????????????????????
??????????????????????????
?????????????????????????
??????????
（2）プロジェクトの目標に応じた教訓の抽出
???????
????
?? ??
No.1 1? ???????????????????????
2? ??????????????????????????
?
3? ???????????????????????
1? ???????????????????????????
?????????????????
2? ??????????????????????????
??????????????????????????
??????
3? ??????????????????????????
?
4? ??????????????????????????
?
5? PDM???????????????????????
???
No.2 1? ????????? PIM???????????????
??????????????????????????
??????????????????????????
??
1? ??????????????????????????
??????????????????????????
??????????????????????????
?1??????????????????????????
???????????????????
No.3 1? ??????????????????????????
????????????????
2? ??????????????????????????
?????
3? ?????????????????
4? ??????????????????????
5? ??????????????????????????
????????????????
6? ?????????????????? NGO?????
????????????????
1? ?????????????????????????
?????????????????????????
NGO????????????????????
2? ??????????????????????????
???????????????????
No.5 1? ???????????????????
2? ???????????????????
3? PIM??????????????????
4? ??????????????????
5? ??????????????????????????
???????????????
?????????
No.6 1? ??????????????????????????
??????????????????????????
??????????????????????????
??????????????????????????
?????
1? ???????????????????????????
??????????????????????????
??????????????????????????
??????????????????????????
???
??No.1, 2, 3??????????No.5, 6??????????????
Table 10???????PIM??????????????
Recommendations and lessons learned on PIM
???????????????????????????? 291
????????????????????????
??????????????????????????
????????????????????2004??
Table 10???????????PIM???????
?????????????????????????
????????????????????????
???No.2? 1???????????????????
??????????????????No.6? 1??? 2
?????????????????????????
?????????????????????????
??????No.1? 1?????PIM?????????
????????????????????????
????????????????????????
??????????????PIM?????????
?????????????????????????
??????????????????????? PIM
????????????????????????
（3）教訓の前提条件
????????????????????????
????????????????????????
????????????????????Ounvichit et 
al.?2008a?????????????????????
????????????????????????
PIM?????????????
?????? Table 10?????????????
?????????????????????????
????????????????????????
????????????????????????
?????????????????????????
?????????????????
　４　本章のまとめ
???????? PIM?????????????
????????????????????MWMS?
???8?????????????????????
???????????????????????
?  PDM??????????????????????
?????????????????1??????
????????????????????????
????????????????
? ???????????????????????
????????????????????????
????????????????????????
? ????????????????????????
????????????????????????
????????????????????????
??????????????
? ????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
??????????
? ?????PIM??????????????????
???????????????????? PIM?
???????????????????????
???????????????????
????????????????????????
?????????????????????????
?????????????????????????
??????????
ODA?????????????????????
?????????????????????????
PIM???????????????????????
?????????????????????????
????????????????
????????????????????????
?????????????????????????
??????????????
????????????????????????
?????????????????????????
???????MWMS??????????????
???? 18R???????????????????
?????????????????????????
?????????????????
　１　方法および対象
　　ａ　要因分析の方法
????????????????????????
????????????????????????
?????????????????????????
?????????????????????????
?????????????????
????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
???????????????
????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
??????????????????????????
??????????????????????????
?????????????????????????
Ⅵ　農民の労力負担意欲への影響要因の分析
??????????? 51???2012?292
?????????????????????????
?????????????????????????
??????????????
??????????????Ⅵ．1．c?????
?????????????????????????
??????????????????
????????????????????????
??????????
　　ｂ　事例地区の現状および対象者
????????????????????????
????????????????????? PIM?
??????????????????18R?????
???????????????????? 18R??
???????????
??????????????? 2009?????
18R???????????????????? 18R
??? 9.972km???? 25?????????? 2,770ha
????????????????? 14??????
?????????????????????????
??Fig. 16????????????????????
?????????MWMS????????????
????WUG?????????? IWUG????
?????? 3??????????????????
?????????????????????????
???WUG??????????? RID?????
?????????????????????????
???????MWMS??????????????
?????????????????????????
? PIM?????????????????????
?????????????????????????
?????????????????????????
???2003??
????????????????????????
?????????????????????????
?????18R??????????????????
???????? 14?WUG?????? 818ha???
??? 319??????????????????
　　ｃ　質問紙調査の方法
（1）データ入手方法
?????Ⅵ．1．a??????????????
??????????????????????????
?????????????????????????
???????????????2007????1?? 1
??????????????????????
???????????? 14?WUG??????
????? 202??????? 63?????????
2009? 10? 11?????????????????
?????????????????? 200?????
???WUG???????????????????
????????????WUG??????????
????WUG??????????????????
?????????????????????????
??????????????????? 194????
???????? 96?????????????????
???2007????????????????????
??????????????????202??????
???????
????????????? Table 11????
（2）データ分析方法
????????????????????????
?????????????????????????
?????????????????????? τb?
????????τb??? 1?? 1?????????
???????????? 0????
??RID?2009???????
Fig. 16?18R?????????????2009????
Scale diagram of irrigation and drainage facilities in the 18R area (as 
of 2009)
??????????WUG????????????????RID?2009??????? 
 
 
 
01-1L: 32ha
04: 55ha, 23?
06: 48ha, 20?
08: 63ha, 22?
10: 55ha, 17?
12: 62ha, 20?
14: 63ha, 14? 01-2L: 32ha01: 55ha, 26?03: 38ha, 19?05: 61ha, 27?07: 54ha, 14?09: 69ha, 24?
11: 64ha, 35?
13: 76ha, 29?
15: 288ha
17: 160ha
19: 160ha
21: 272ha
16: 240ha
18: 240ha
20: 80ha
22: 400ha 
02-1R: 50ha
02: 55ha, 29?
0+615 km 
???
2+416 km 
5+014 km 
7+574 km 
9+972 km 
????? ? ? ?  ? 
?????  ? ?????? 
 
?? ??????????? ????????
 ??? ??????? ??????
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??????? SPSS??? PASW Statistics 18???
??
　２　結果
　　ａ　労力負担行動に影響を与える要因
　（1）要因の整理
?????????????????????????
?????????????????????????
???????????????2005????????
?????????????????????? 3??
???????????????????????????
2006??
?????????????????????????
?????????????????????? 4???
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
??????????? 3?????????????
?????????????????????????
?????????????????????????
?????????
（2）事例地区における要因間の関連性
Table 12????????????????????
??????? 4????????????????
????????????????????? 0.4??
??????? 0.3??????????? 0.2????
??? 3?????????????????????
??????????????
???Table 13????????????? 3???
???????????????? 0.1? 0.0????
?????????????????????????
??????????? 3?????????????
??????????????????
????????????????????? 0.0??
?????????????????????????
??????Table 12??????18R????????
?????????????????????????
???? 2??????????????Fig. 17???
?????????????????????????
????
　　ｂ　労力負担意欲に影響を与える要因
（1）要因の整理
????????????????????????
?????????????????????????
???????????????
　（i）灌漑施設・用水に対する受益意識
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????
　（ii）所属組織に対する義務感
????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
????????2000??
????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????PIM?????
?????????????????????????
??????????????Vermillion and Sagardoy?
1999???????
　（iii）配水に対する不安・期待
????????????????????????
?????????????????????????
??????????????????????????
?????????????????????????
????????????
????????????????????????
?????????????????????????
?????????????????????????
?? ????
?? ? 148??73.3???? 54??26.7??
?? ?? 58.8?????? 10.2??
??????
????? 49??24.2??
?? 148??73.3??
??? 5??2.5??
????? 51??25.2??
?? 146??72.3??
??????? 1??0.5??
??? 4??2.0??
??????
????? 2.9ha????? 2.1ha?
????? 2.9ha????? 1.9ha?
?? 3???
??????
1? 184??91.1??
2? 10??5.0???
3? 7??3.4??
??????? 1??0.5?? 
????????????????????????????????
???????????????????????????????
???????????????????????????????
??????? 2009????????????????? 3???
?????????????????
Table 11?????????????
Attributes of respondents and their rice cropping
??????????? 51???2012?294
??????????????????????????
????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
??????????????????????
　（iv）灌漑事業に対する所有者意識
????????????????????????
?????????????????????????
?????????????????????????
????????????????????????
?????????????????????
　（v）労力負担の必要性意識
????????????????????????
?????????????????????????
?? ??????
?? ?????????????????
?????
?????
????
??? 3?τb
???? ?????? 1?
?
?
?
???
????
????
????
?N=159?
????
????
?N=41?
????
???
?N=2?
?? 2?
????
??
? 22. ????WUG?????
???????????????
??????????????
3??
? 4?
???????????? 159 ? ? ? ?
?????????  41 ? ? ? ?
???????   2 ? ? ? ?
?????
????
??
? 21. ????WUG?????
??????????????
???????????????
??????????????
5??
?????? 168  83.9  15.5   0.6 100
0.294**?????????????? 30  60.0  40.0   0.0 100
????????? 1   0.0 100.0   0.0 100
??????????????? 3   0.0  66.7  33.3 100
????
??
? 26. ????????????
???????????????
??????????????
??????????????
??
5??
??
??????????
????
144
57
1
 89.6
 52.6
  0.0
 10.4
 45.6
  0.0
  0.0
  1.8
100.0
100
100
100
0.426**
????
??
? 25. ????????????
???????????????
???????????????
??????????????
?????????
4??
?????????
???? 3?? 2??
???? 3?? 1??
178
 23
  1
 78.1
 87.0
  0.0
 20.8
 13.0
100.0
  1.1
  0.0
  0.0
100
100
100
-0.039 
?????
????
? 23. ????????????
??????????????
??????????????
??
3??
? 5?
????
????
??
  1
 26
175
  0.0
 61.5
 81.7
100.0
 38.5
 17.1
  0.0
  0.0
  1.1
100
100
100
-0.184**
? 1????? 0???????????????????
? 2??????????????? 100???????????
? 3?*?**???????????????? 5??1???? 0???????????????????*?????????
? 4?????????????????????????????????????????? 0??????
? 5?????????????????????????? 0???????????????????????
Table 12????????????????????????
Relationship between maintenance activity and the inﬂuencing factors
?????
????
??
????
??
????
??
?????
????
?????
??????
1
?????? 0.037  1
?????? 0.085  -0.065 1
?????
????
-0.301** -0.069 -0.005 1
??*?**???????????????? 5??1???? 0???
????????????????*?????????
Table 13????????????????????????
Rank correlation coefﬁcient between factors inﬂuencing maintenance 
activity
Fig. 17????????????????
Types of assigned work and frequency distribution of participation
72
126
2 2
1? 2? 3? ?????????????
193
55
6
0
100
200
?? ?? ????????? ???????????
???????????????????????????? 295
?????????????????????????
?????????????????????????
?????????????????????????
??????????
　（vi）WUGメンバーに対する信頼感
????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
??????????????????1990??
WUG?????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
（2）事例地区における要因間の関連性
Table 14????????????????????
??????? 8?????????????????
??????????????????????????
????? 0.2? 0.4???????????????
?????????????????????????
????????????????? 0.4???????
?????????????????????????
???Table 15?????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
??????
???????????????????Table 14?
?????????????????????????
?????????????????????
　　ｃ　集団成員性の意識に影響を与える要因
????????????????????????
?????????????????????????
?????????????
?????????????????????????
?????????????????????????
?????????????????????????
??????????????????????????
?????????????????????????
???????????
????????????????????????
??????????????????????????
???????????????????? 3????
???????????????? 2????????
?????????????????????????
?????????????????????????
?????????????????????????
???????
????????????????????????
?????????????????????????
?????????????????
（1）要因の整理
　（i）操作管理に関係する要因
????2007??????????????????
?????????????????????
????????????????????????
?????????????????????????
??????????????????????????
???????????????????????????
???????????????
　（ii）組織・財政管理に関係する要因
??????2007????????????????
?????????????????????????
?????????????????????????
???????????????????????????
?????????????????????????
??????????????????????????
?????????????????????????
?????????
（2）事例地区における要因間の関連性
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???????????? 0.4???????????
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?????????????????????????
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　３　労力負担意欲を高めるために働きかけるべき要因
の新たな選択方法
????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
???????? PIM??????????????
???????
????????????????????????
?????????????????????????
???
　　ａ　既存の指標以外の指標が必要となる場合
??2???? A?B??1???????????
?? ??????
?? ?????????????????
?????
?????
????
??? 3?τb
???? ?????? 1?
?
?
?
???
???????????????????
???????????????????
???????????????????
??
?N=144?
?????
?????
?N=57?
??
??
?N=1?
?? 2?
????
??????
?????
???? 4?
? 11. ??????????
????????????
?????????????
????????????
?????
5??
??
??????????
155
46
 81.9
 37.0
 18.1
 60.9
  0.0
  2.2
100
100
0.421**
?????
?????
??
? 37. ?? 1???????
?????????????
????????????
????
5??
? 5?
??
??????????
????????????
186
15
  1
 74.2
 33.3
100.0
 25.3
 66.7
  0.0
  0.5
  0.0
  0.0
100
100
100
0.214**
?????
?????
?
? 29. ????WUG???
????????????
?????????????
?????????????
????????????
????????????
5??
???????
?????????
?????????????
????
??????????????
174
  4
  7
  5
 12
 75.9
 50.0
 42.9
 80.0
 25.0
 24.1
 50.0
 57.1
 20.0
 66.7
  0.0
  0.0
  0.0
  0.0
  8.3
100
100
100
100
100
0.258**
??
????
??? 6?
? 17. ??????????
?????????????
????????????
??
5??
?????
????
?????????
?????
??
119
  9
 25
 43
  5
 85.7
 55.6
 64.0
 37.2
 80.0
 13.4
 44.4
 36.0
 62.8
 20.0
  0.8
  0.0
  0.0
  0.0
  0.0
100
100
100
100
100
0.368**
??
????
??
? 16. 2? 3???????
?????????????
?????????????
?????
4??
? 7?
???????
????
????
???????
 37
 68
 49
 28
 67.6
 42.6
 93.9
 92.9
 32.4
 57.4
  4.1
  7.1
  0.0
  0.0
  2.0
  0.0
100
100
100
100
N.L.? 8?
????
????
?????
? 39. ??????????
?????????????
???????
2??
?????
??????
179
 23
 73.7
 52.2
 26.3
 43.5
  0.0
  4.3
100
100
0.159*
?????
?????
? 27. ??????????
?????????????
????????????
????
5??
??
??????????
119
 83
 83.2
 54.2
 16.8
 44.6
  0.0
  1.2
100
100
0.316**
WUG
?????
???
???? 9?
? 32. ??????????
????????????
WUG??????????
????????
5??
????? 178  74.2  25.8   0.0 100
0.221**
?????????????  17  47.1  52.9   0.0 100
?????????   1   0.0 100.0   0.0 100
???????????????   1   0.0   0.0 100.0 100
? 1? ???? 0???????????????????
? 2? ?????????????? 100???????????
? 3? *?**???????????????? 5??1???? 0????????????????
? 4? ?????????????????????????????? 1???????????? 201????????????????????
 ?????????? N=56????
? 5? ????????????????????????? 0??????
? 6? ?????????????????????? 1???????????? 201?????????????????????? N=143????
? 7? ??????????????????????? 20????????????? 182?????????????????????? N=126??
 ??????????? N=55????
? 8? ?N.L.?????????????????????????????????????
? 9? ?WUG???????????????????????? 2????????????????????????????? 3????????
 ? 197?????????????????????? N=140?????????????? N=56????
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??????? Table 21?????????????
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????Table 20??????? A???????
?????????????????????? A???
?????????9??????????? B???
????????????????????????14
?????
???Table 20??????? A????????
??????????6??????????????
??????????? A?????????????
??????????????????? A?????
?????????????1????????????
????? A??????????????????
???????????? B???????????
???????? A?B?????????????
?????????????????????????
?????????????????????????
???????????
　　ｂ　新たな指標を使った要因選択方法
??3???? A?B?C??1??????????
?????????????????????????
?????????????????????????
??Table 20???? 2? 2??????Table 22??
????
????
????
??????
??????
??????
?????
??????
??
??????
??
????
????
?????
??????
????
WUG??
??????
???
???????????? 1
???????????? 0.144* 1
??????????? 0.272** 0.344** 1
???????? 0.387** 0.111 0.116 1
???????? N.L.? 2? -0.185** -0.155* N.L.? 2? 1
????????????? 0.037 0.301** 0.308** 0.166* -0.112 1
?????????? 0.247** 0.015 0.069 0.337** -0.113 0.081 1
WUG ???????????? 0.132 0.273** 0.248** 0.116 -0.130 0.487** 0.148* 1
? 1?*?**???????????????? 5??1???? 0????????????????
? 2??N.L.?????????????????????????????????????
Table 15????????????????????????
Rank correlation coefﬁcient between inﬂuencing factors on willingness for maintenance activity
?? ??????
?? ??????????????????????
???????
??????
??
????
??? 3?
τb
??
??
??
???? 1?
?
?
?
???
????WUG????????????????????????
???????????????????????????????
??????????
????
???
?N=174?
????
???
??
?N=4?
????
????
????
?N=7?
????
?N=5?
????
????
????
??
?N=12?
?? 2?
??????
??
? 35. ??????
IWUG??????
?????????
???????
5??
???? 169  91.7   1.2   2.4   2.4   2.4 100
0.374**
????  30  63.3   6.7  10.0   3.3  16.7 100
??????   2   0.0   0.0   0.0   0.0 100.0 100
??   1   0.0   0.0   0.0   0.0 100.0 100
? 1????? 0???????????????????
? 2??????????????? 100???????????
? 3?**???????????? 1???? 0????????????????
Table 16??????????????????????????
Relationship between farmers? consciousness of group membership and their sense of duty
???????????????
??????????
?????? τb
???????????? 0.182**
???????????? 0.460**
???????? -0.051 
???????? -0.119 
????????????? 0.221* 
?????????? -0.095 
WUG??????????? 0.256**
??*?**???????????????? 5??1???? 0??
??????????????
Table 17? ???????????????????????
?????????
Rank correlation coefﬁcient between farmers? consciousness of group 
membership and the factors inﬂuencing willingness
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?? ??????
?? ???????????????????
??????
????
????
????? 3?
τb
???? ?????? 1?
?
?
?
???
??????IWUG??????????????
????????
??
??
?N=169?
??
??
?N=30?
????
??
?N=2?
??
?N=1?
?? 2?
IWUG??
?????
???
? 15. IWUG ? ? ? ?
WUG?????????
????????????
????????????
???????????
5??
? 4?
?? 121  91.7   8.3   0.0   0.0 100
0.300**
?????????? 73  78.1  20.5   1.4   0.0 100
???????????? 4   0.0  75.0  25.0   0.0 100
???? 3  33.3  33.3   0.0  33.3 100
WUG???
?????
??
? 14. ????WUG??
????????????
????????????
????????????
????????
5??
? 4?
?? 127  92.9   7.1   0.0   0.0 100
0.347**
??????????  68  73.5  25.0   1.5   0.0 100
????????????   4  25.0  50.0  25.0   0.0 100
????   2   0.0  50.0   0.0  50.0 100
????
????
??
?13. ??????????
????????????
????????????
???????????
??
4??
? 5?
????? 153  88.9  10.5   0.0   0.7 100
0.217**
????  39  64.1  30.8   5.1   0.0 100
??   5 100.0   0.0   0.0   0.0 100
?????   4  75.0  25.0   0.0   0.0 100
?????
????
??
? 12. ?????????
????????????
????????????
???
5??
? 6?
?? 116  91.4   8.6   0.0   0.0 100
0.240**
??????????  78  76.9  21.8   1.3   0.0 100
????????????   2  50.0   0.0  50.0   0.0 100
????   1   0.0   0.0   0.0 100.0 100
?????
?????
??
? 44. ?????????
????IWUG ????
????????????
????????????
???????
5??
? 7?
?? 139  89.9  10.1   0.0   0.0 100
0.268**
??????????  60  71.7  26.7   1.7   0.0 100
????????????   2  50.0   0.0  50.0   0.0 100
????   1   0.0   0.0   0.0 100.0 100
?????
?????
? 43. ??????????
??????????IWUG
????????????
????????????
5??
? 7?
?? 162  89.5   9.3   0.6   0.6 100
0.316**??????????  39  61.5  35.9   2.6   0.0 100
?????????   1   0.0 100.0   0.0   0.0 100
?????
????? 8?
? 42. IWUG??????
????????????
????????????
?????????????
3??
?????? 187  87.2  12.3   0.5 ? 100
0.265**????????????  10  50.0  50.0   0.0 ? 100
????   1   0.0 100.0   0.0 ? 100
?????
????
??
? 21. ????WUG??
????????????
????????????
????????????
??????????
5??
?????? 168  89.3  10.1   0.0   0.6 100
0.335**
??????????????  30  56.7  36.7   6.7   0.0 100
?????????   1   0.0 100.0   0.0   0.0 100
????????????
???
  3  66.7  33.3   0.0   0.0 100
? 1?????? 0???????????????????
? 2???????????????? 100???????????
? 3??**???????????? 1???? 0????????????????
? 4????????????????????????? 1????????????? 201??????????????????????????
N=29????
? 5????????????????????????? 1????????????? 201??????????????????????????
N=29????
? 6????????????????????????? 5????????????? 197??????????????????????????
N=167???????? N=27????
? 7??????????????????????????? 0??????
? 8????????????????????????? 1??????????????????????????? 3????????? 198???
??????????????????????? N=168???????? N=29?????????? N=1????
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??3?????????????????????
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?????????????????????????
??????
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???????????
?????????? Lil? ei???????????
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　　ｃ　「最大有効人数」を使った要因選択方法の適用
事例
Table 23??Ⅵ．2．b．?2?? Table 14?????
????????????????????????
????????????5?????? 6????
?????????????????????????
?????????????????6??????
??????????????? 195????????
Table 23? Table 14????????????????
?????????????????????????
Table 23?????????? τb?????????
?????????? Ll? e???????????6
?????????????????????? 33?
IWUG?
????
?????
WUG?
????
?????
????
????
??
?????
????
??
?????
?????
??
???
????
???
?????
????
?????
????
??
IWUG?????????? 1
WUG?????????? 0.644** 1
?????????? 0.359** 0.273** 1
??????????? 0.660** 0.641** 0.322** 1
???????????? 0.482** 0.538** 0.245** 0.625** 1
?????????? 0.351** 0.380** 0.327** 0.521** 0.469** 1
????????? 0.323** 0.281** 0.318** 0.297** 0.284** 0.447** 1
??????????? 0.145* 0.177* 0.378** 0.155* 0.164* 0.313** 0.260** 1
??*?**???????????????? 5??1???? 0????????????????
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Rank correlation coefﬁcient between factors inﬂuencing farmers? consciousness of group membership
 
?????
?
?????
?
?? ?? ?? ??
???? 14  6 20 ????  9  1 10
??  1  9 10 ??  6 14 20
?? 15 15 ?? 15 15
Table 20??? A?B?????????
Contingency table of factors A/B by willingness
?????????? ?? A??? ?? B???
???????????? τb 0.566 0.566
??? 0.566 0.566
???????? Q 0.909 0.909
??????Ω 21 21
Table 21??? A?B????????????
Correlation coefﬁcients between factors A/B and willingness
Table 22??? i?????????
Contingency table of factor i by willingness
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　　ｂ　「既得の利益を減らさない」というインセンティ
ブの視点
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Combinations of the number of object farmers and the efﬁciency 
?? A ?? B ?? CeB 
eC 
LAl 
 
eA
LCl LBl???? 
LAl?eA ? LCl?eC ? LBl?eB 
???????
????????
τb
? 1?
??
??
Ll
??
e
????
??
Ll? e? 2?
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5.?????????? 0.309 36 0.828 29
6.WUG??????????? 0.201 10 0.740  7
? 1? ????????????????????? 1???????
???????
? 2? ?????????
? 3? ????????????? 139?????? 56?
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???????
??? (? )
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???????????????  10  7.8
????   7  5.5
????   3  2.3
???????????   2  1.6
???   1  0.8
??????? 128????????
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Details of concerns about water distribution in the future
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Ratios of farmers concerned about damage on ditch
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Farmers’ Willingness to Perform Maintenance Activities
in Participatory Irrigation Management
ONIMARU Tatsuji
Summary
To improve the sustainability of Participatory Irrigation Management (PIM), developing countries in the Monsoon 
Asian Region must enhance farmers? willingness to perform maintenance activities. Therefore, the purpose of this paper 
is to analyze the relationship between this willingness and factors that inﬂuence it. First, the present situation supporting 
the establishment of ?water users? organizations?, an outlet necessary for promotion of farmers? willingness, was 
analyzed for the Modernization of Water Management System Project (MWMS) in Thailand. Second, the present 
situation of the evaluation of eight Japanese assistance projects for PIM including MWMS was analyzed. Finally, a 
survey was conducted in the 18R area where the MWMS was implemented and results used to analyze the relationship 
between willingness and factors inﬂuencing this willingness.
First, Water Users? Groups (WUGs), organizations in charge of water management of irrigation ditches, and 
an Integrated Water Users? Group (IWUG), federation of the abovementioned organizations in charge of water 
management of a lateral canal, were established concurrently in the MWMS. Results conﬁrmed that the IWUG was still 
operational in 2009, eight years after its establishment. Therefore, MWMS is superior because there are few examples 
of long-term success in other developing countries.
Second, although contributing and obstructing factors were indicated in the existing evaluation, the interactions 
between these factors and the causal relationships observed at the time of the evaluation were not indicated in the 
sustainability evaluation. Therefore, accurate judgment of sustainability was not possible.
Hence, the factors influencing farmers? willingness to perform maintenance activities were summarized and 
examined based on past studies. The relationship between willingness and inﬂuencing factors was analyzed with a rank 
correlation coefﬁcient based on the qualitative data obtained from 202 farmers in the 18R area. The results revealed 
that [1] farmers? willingness was influenced by 7 factors including awareness of benefits and anxiety about water 
distribution, [2] the farmers that were more concerned about unreliable water distribution due to broken ditches showed 
increased willingness, and [3] ?preventing the loss of beneﬁts obtained? should be introduced as an important incentive. 
Furthermore, even if the existing correlation coefficients cannot be used, a new index ?maximum number of valid 
people (product of number of subjects and efﬁciency)? obtained from a cross table of willingness and the factors can be 
used.
Keywords:  participatory irrigation management, maintenance, willingness to perform maintenance activities, sustainability, factors 
analysis, incentives
